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1. INTRODUCTION AND SUMMARY

The Fresno County travel forecasting model maintained by the Council of Fresno
County Governments (COFCG) was updated in 2001. '

The purpose of the travel forecasting model is to provide a defensible tool to:

* provide input into the air quality analysis required by the Clean Air Act
Amendments for transportation improvement plans and projects;

* evaluate the traffic circulation systems of the cities and county;

* provide basic traffic information for environmental analysis and preliminary
design work on proposed highway projects; and

* evaluate the traffic impacts of large-scale development proposals.

The 2001 model update ensures that the model meets the current requirements of the
Clean Air Act, updates the base year information used in the model, and enhances
certain features in the model to take advantage of recent improvements in software and
graphic display capabilities.

This chapter includes a summary of the updated travel model, followed by a
description of the Clean Air Act requirements and a brief history of the Fresno County

model development. The following chapters describe the individual components of the
model.

1.1 Summary

The COFCG regional travel model is a conventional travel demand forecasting model
that is similar in structure to most other current area-wide models used for traffic

forecasting. It uses land use, socioeconomic, and road network data to estimate travel
patterns and roadway traffic volumes.

1.1.1 Model Coverage and Traffic Analysis Zones (TAZs)

The study area for the COFCG model covers all of Fresno County, including the
incorporated cities. The county is divided into approximately 1,400 transportation
analysis zones (TAZs). Travel to and from Fresno County is represented by 29
gateway zones at major road crossings of the county line.

1.1.2 Land Use Inputs

The travel demand model land use inputs (socioeconomic data) are aggregated by
TAZ. Population-related inputs include total population and numbers of households
stratified by housing type and auto ownership. Employment-related inputs include
numbers of employees by five employment categories: retail, service, government,

Councit of Fresno County Governments Page 1 Final Report
2001 Travel Model Update September 20, 2001
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education, and other. There are additional inputs for "special generators," primarily
recreational uses.

Land uses outside of Fresno County are represented by existing and projected traffic
counts on the gateway roads at the county line.

1.1.3 Roadway Network Characteristics

The travel demand model roadway network includes over 6,800 nodes and over 17,000
links. Link types include freeway, freeway ramp, other state route, expressway, arterial
collector and local collector. The model distinguishes between urban and rural roads.

Important road network attributes include distances, uncongested speeds, and hourly
capacities.

This model update revised the coordinate system used for the model network so that
the model network can be viewed together with other geographic information such as
street maps, TAZ maps and census information.

1.1.4 Forecasting Process

- Four sequential steps (actually sub-models) are involved in the travel demand
forecasting process:

 Trip Generation. This initial step translates household and employment data

into person trip ends using trip generation rates established during model
calibration.

« Trip Distribution. The second general step estimates how many trips travel
from one zone to any other zoné. The distribution is based on the number of
trip ends generated in each of the two zones, and on factors that relate the

likelihood of travel between any two zones to the travel time between the two
zones.

¢ Mode Choice. This step estimates the proportions of the total person trips
using single occupant vehicles and ridesharing modes for travel between each

pair of zones. The COFCG model uses a factoring procedure rather than a full
mode choice analysis step.

+ Trip Assignment. In this final step, vehicle trips from one zone to another
are assigned to specific travel routes between the zones.

A flow chart of the COFCG model process is shown in Figure 1.

Council of Fresno County Governments Page 2 Final Report
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1.1.5 Forecast Time Periods

The travel demand model estimates travel demand and traffic volumes for the A.M.
three-hour peak period, P.M. three-hour peak period and the remaining 18 hour off-
peak period. Daily forecasts are calculated by summing the A.M. and P.M. three-hour
peak periods and the 18-hour off-peak period. The model also generates traffic
forecasts for the A.M. peak hour and the P.M. peak hour.

1.1.6 Feedback Loops

The COFCG travel model includes a feedback joop that uses the congested speeds
estimated from traffic assignment to recalculate the trip distribution. The feedback
loop repeats the process iteratively until the congested speeds and traffic volumes do
not vary significantly between iterations. This ensures that the congested travel speeds
used as input to the air quality analysis (outside the COFCG model) are consistent with

the travel speeds used throughout the model process, as required by the Transportation
Conformity Rule (40CFR Part 93).

1.1.7 Model Validation

The COFCG model was validated by comparing its estimates of 1998 traffic conditions
with 1998 traffic counts. The 1998 validation meets standard criteria for replicating
total traffic volumes on various road types and for percent error on links. The 1998
validation also meets standard criteria for percent error relative to traffic counts on 22
groups of roads ("screenlines") throughout Fresno County. Using a more restrictive

goal of no more than 10 percent error on any screenline, the 1998 validation is within
10 percent of traffic counts on 16 out of 22 screenlines.

1.2 Transportation Conformity Rule

The transportation conformity rule establishes the criteria and procedures by which the
Federal Highway Administration (FHWA), the Federal Transit Administration (FTA),
and metropolitan planning organizations (MPQOs) determine the conformity, . of
regionally significant transportation plans, transportation programs, and improvement
projects with state implementation plans (SIPs). Conformity ensures that
transportation plans, programs, and projects do not produce new air quality violations,
worsen existing violations, or delay timely attainment of national ambient air quality
standards (NAAQS). According to the Clean Air Act, federally supported activities

must conform to the implementation plan's purpose of attaining and maintaining these
standards.

Councit of Fresno County Governments Page 4 Final Report
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The most recent amendments to the Transportation Conformity Rule include a series of
transportation modeling requirements for serious and above ozone and CO areas with
an urbanized population over 200,000

i)  Network-based models must be validated-against observed counts (peak and
off-peak, if possible) for a base year that is not more than ten years prior to the
date of the conformity determination. Model forecasts must be analyzed for

reasonableness and compared to historical trends and other factors, and the
results must be documented.

i)  Land use, population, employment, and other network-based model
assumptions must be documented and based on the best available information.

iii)  Scenarios of land development and use must be consistent with the future
transportation system altermatives for which emissions are being estimated. The

distribution of employment and residences for different transportation options
must be reasonable,

iv) A capacity-restrained traffic assignment methodology must be used, and *
emissions estimates must be based on a methodology which differentiates

between peak and off-peak volumes and speeds, and which uses speeds based
on final assigned volumes.

v)  Zone-to-zone travel impedances used to distribute trips between origin and
destination pairs must be in reasonable agreement with the travel times that are
estimated from final assigned traffic volumes. Where use of transit currently is

- anticipated to be a significant factor in satisfying transportation demand, these
times should also be used for modeling mode splits.

vi)  Network-based models must be reasonably sensitive to changes in the time(s),
cost(s), and other factors affecting travel choices.

The COFCG travel model process previously met many of the current Transportation
Conformity Rule transportation modeling requirements, The 2001 model update
ensures that the model meets all of the requirements, including:

* updating the model validation base year from 1990 to 1998 so that it is within

10 years of the date of any near-term required air quality conformity
determination; and

* incorporating a more comprehensive feedback loop so that the congested travel
speeds used for final traffic assignment and as input to an air quality analysis
are consistent with the travel speeds used throughout the model process.

! Transportation Conformity Rule Amendments: Flexibility and Streamlining, Federal Register: August
15, 1997, Volume 62, Number 158,
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1.3 Travel Model Software

In 1999 the California Air Resources Board provided funds to the Central Valley
transportation planning agencies to convert their travel demand models from the DOS-
based MINUTP software to the Windows-based TP+ software. These funds provided
for the conversion of a single model study year. The COFCG model was converted to
TP+ for the 1990 base year only. The 2001 model update provides a TP+ model
system that works for all forecast years as well as the new 1998 base year. Model
networks are viewed using the Viper software that is associated with TP+.

Council of Fresno County Governments Page 6
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